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Coping strategies are emerging as a predictor of treatment outcome for substance users and may be
particularly important among computerized and self-change approaches. We used data from a random-
ized clinical trial of a computer-based version of cognitive–behavioral therapy (CBT4CBT) to: (1)
examine the association between observer ratings of coping skills and self-reported coping strategies; (2)
evaluate whether participants assigned to the CBT4CBT program reported greater use of coping
strategies compared with those not exposed to the program; and (3) examine the differential effect of
coping strategies by treatment group on drug-related outcomes. Individuals (N � 77) seeking treatment
for substance dependence at a community-based outpatient substance abuse treatment facility were
recruited and randomized to receive treatment-as-usual (TAU), or TAU plus CBT4CBT, with the Coping
Strategies Scale administered at baseline and posttreatment. Self-reported coping strategy use was
strongly correlated with observer ratings on a role-play assessment of coping skills. Although no
significant group differences were found across time for coping strategy use, results suggested that as
coping strategy use increased, drug use decreased, and this relationship was stronger for participants who
received CBT4CBT.
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There is strong empirical support for the use of cognitive–
behavioral therapy (CBT) as a treatment for substance use disor-
ders (Carroll & Onken, 2005; Dutra et al., 2008; Irvin, Bowers,
Dunn, & Wong, 1999). Cognitive–behavioral theories of self-
control view individuals as capable of exercising influence over
their own behaviors (Merbaum & Rosenbaum, 1980). A compar-
atively unique feature of CBT is that it emphasizes increasing the
individual’s ability to cope with high-risk situations that com-
monly lead to relapse (Marlatt & Gordon, 1985). Thus, a main
focus of CBT for substance use disorders is to teach clients
strategies to cope with these high-risk situations.

There is an emerging literature on the relationship of coping
strategies and substance use. Some evidence shows that individu-
als naturally adopt coping strategies to moderate problem drinking
(King & Tucker, 2000; Sugarman & Carey, 2007). However, most

of the literature in this area focuses on the use of coping strategies
following substance abuse treatment.

Studies with alcohol dependent individuals provide evidence of
an inverse relationship between coping strategy use and alcohol
use. For example, Moser and Annis (1996) reported that maintain-
ing abstinence during a stressful situation was predicted by total
number of coping strategies used. Another study found that alcohol
dependent participants who relapsed following inpatient treatment
were less likely to indicate use of coping strategies in simulated
problem situations (Chaney, O’Leary, & Marlatt, 1978). Similarly,
in a study with heroin users, participants who were abstinent at
follow-up had greater increased use of coping responses compared
with participants who had lapses or relapses (Gossop, Stewart,
Browne, & Marsden, 2002).

Several research studies have examined coping skills training
interventions (CST), which teach individuals the use of coping
skills that are thought to reduce relapse (Monti et al., 1995; Monti,
Rohsenow, Michalec, Martin, & Abrams, 1997). CST has been
shown to result in shorter and less severe relapses to cocaine
(Monti et al., 1997; Rohsenow, Monti, Martin, Michalec, &
Abrams, 2000). In addition, urge-specific coping skills training
research found that alcohol-dependent participants who relapsed in
treatment, reported less frequent use of both urge-specific and
general coping skills, compared with participants who did not
relapse (Monti et al., 2001). Similarly, with cocaine using partic-
ipants, urge-specific coping strategies were significantly correlated
with cocaine abstinence (Rohsenow, Martin, & Monti, 2005).

A few studies have specifically examined coping strategies and
substance use outcomes following CBT treatment. Litt and col-
leagues (2003) found that coping strategies were predictive of
improved treatment outcome in alcohol dependent individuals, but
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both types of treatment evaluated (CBT vs. interactional) were
equally successful at increasing coping strategies. In addition, a
study exploring mechanisms of behavior change following treat-
ment for marijuana dependence found that although early use of
coping strategies predicted long-term outcomes, there was no
significant effect for treatment condition, and coping strategy use
decreased over time (Litt, Kadden, Kabela-Cormier, & Petry,
2008).

Research supports the use of computerized-assisted training in
CBT for substance use disorders (Carroll et al., 2008; Carroll et al.,
2009; Hester, Squires, & Delaney, 2005; Strecher, Shiffman, &
West, 2005). The effect of participants’ use of coping strategies on
treatment-related change has not been evaluated in computer-
assisted therapies. This may be a particularly fruitful avenue for
research in that the comparatively high level of standardization and
consistency associated with computer-based approaches may fa-
cilitate clearer understandings of those relationships.

Several previous studies have assessed acquisition of coping
skills through behavioral role-play measures (Carroll, Nich, Frank-
forter, & Bisighini, 1999; Monti et al., 2001; Rohsenow et al.,
2004; Rohsenow et al., 2001). Our group recently examined the
acquisition of coping skills following eight weeks of computerized
CBT for substance use disorders (CBT4CBT; Carroll et al., 2008).
Data from this randomized clinical trial showed that quality of
coping response mediated the effect of treatment on duration of
abstinence (Kiluk, Nich, Babuscio, & Carroll, in press). Examining
the relationship between self-reported coping and quality of coping
acquisition will strengthen our understanding of these constructs.

This study is a secondary analysis of data from the same
randomized clinical trial described above. The aims of this study
are to: (1) examine the association between quality of observer
ratings of coping skills and frequency of use of self-reported
coping strategies; (2) evaluate whether participants assigned to
CBT4CBT report greater use of coping strategies compared with
those not exposed to the program; and (3) examine the differential
effect of coping strategies by treatment group on drug-related
outcomes. First, we hypothesized that self-reported use of coping
strategies would be strongly correlated with independent ratings of
participants’ coping skills, using a standardized role-playing mea-
sure. Second, we hypothesized that participants would report in-
creased use of coping strategies through the course of treatment,
with greater increases among those assigned to the CBT4CBT
condition, given its high level of emphasis on teaching the use of
coping skills. Third, we hypothesized that greater use of coping
strategies would be associated with decreased substance use at the
end of treatment.

Method

Participants

Participants were recruited from individuals seeking treatment
at Liberation Program’s Mill Hill clinic, a community based out-
patient substance abuse treatment provider in Bridgeport, Connect-
icut. Participants were English-speaking adults who met Diagnos-
tic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) criteria for any current substance dependence disorder,
including alcohol, cocaine, opioids, or marijuana. Exclusion crite-
ria were minimized to facilitate recruitment of a clinically repre-

sentative group of individuals seeking treatment in a community
setting. Thus, individuals were excluded only if (1) they had not
used alcohol or illegal drugs within the past 28 days or failed to
meet DSM-IV criteria for a current substance dependence disorder,
(2) had an untreated psychotic disorder which precluded outpatient
treatment, or (3) were unlikely to be able to complete eight weeks
of outpatient treatment because of a planned move or pending
court case from which incarceration was likely to be imminent. Of
the 155 individuals screened for the study, 77 met inclusion/
exclusion criteria, provided written informed consent, and were
randomized to receive either CBT4CBT plus treatment-as-usual at
the clinic, or treatment-as-usual (TAU) alone. Table 1 shows the
demographic characteristics of the sample.

Treatments

All participants were offered standard treatment at the clinic,
which typically consisted of weekly individual and group sessions.
Those randomized to the CBT4CBT condition were provided
access to the computer program in a small private room within the
clinic. A research associate guided participants through their initial
use of the CBT4CBT program and was available to answer ques-
tions and assist participants each time they used the program.
Participants accessed the program through an identification/
password system to protect confidentiality. As described in more
detail in the report of the randomized trial (Carroll et al., 2008), the
CBT4CBT program was intended to be user-friendly, requiring no
previous experience with computers and minimal use of text-based
material. The program consisted of six lessons, or modules, the
content of which was based closely on a National Institute on Drug
Abuse published CBT manual (Carroll, 1998) used in several
previous randomized controlled trials in a range of substance-using
populations (Carroll et al., 2006; Carroll et al., 2004; Carroll et al.,
1994). The six modules covered (1) functional analysis of sub-
stance use, (2) coping with craving, (3) problem solving skills, (4)
refusing offers of drugs and alcohol, (5) managing and changing
cognitions, and (6) decision-making skills. The program seeks to
convey these specific skills using a range of strategies, including
videotaped examples, interactive exercises, narrated instruction,
and emphasis on behavioral practice (Carroll et al., 2008).

Of the 73 individuals who initiated treatment, 48 (66%) com-
pleted the study (22 in CBT4CBT, 26 in TAU, NS). Levels of
exposure to the standard counseling services offered in the pro-
gram was also comparable in both groups, with those assigned to
CBT4CBT completing a mean of 39 days and those assigned to
TAU completing 41 days of the 56 day protocol. Hence, analyses
of the primary substance use outcomes were not constrained by
differential rates of attrition nor data availability. Of those who
initiated the CBT4CBT program, the mean number of computer
sessions completed was 4.3 (SD � 2.4) of the six modules offered.
Participants spent an average of 38.3 (SD � 8.2) minutes per
session working with each module. Within CBT4CBT, partici-
pants completed an average of three homework assignments, and
completion of homework was strongly associated with drug use
outcomes in this sample (Carroll et al., 2008). In terms of primary
outcome measures, participants assigned to CBT4CBT as an ad-
junct to TAU submitted significantly fewer drug-positive urine
samples during treatment and sustained longer periods of contin-
uous abstinence during treatment (Carroll et al., 2008). These
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differences were sustained through a 6-month follow-up, in which
participants assigned to TAU tended to increase their substance
use over time, while those assigned to CBT4CBT continued to
reduce their drug use (Carroll et al., 2009).

Assessments

Substance use. Participants were assessed before treatment,
twice weekly during treatment, and at the 8-week treatment ter-
mination point by an independent clinical evaluator. Participants
were administered the Structured Clinical Interview for DSM-IV
(SCID; First, Spitzer, Gibbon, & Williams, 1995) prior to random-
ization to establish substance use and psychiatric diagnoses. The
Substance Abuse Calendar, similar to the Timeline Follow Back
(Fals-Stewart, O’Farrell, Freitas, McFarlin, & Rutigliano, 2000;
Hersh, Mulgrew, Van Kirk, & Kranzler, 1999), was administered
weekly during treatment to collect detailed day-by-day self-reports
of drug and alcohol use throughout the protocol.

Participant self-reports of illegal drug use were verified through
urine toxicology screens that were obtained at every assessment
visit. Of 578 urine specimens collected during the treatment phase
of the study, the majority were consistent with participant self
report in that only 58 (10%) were positive for drugs in cases where
the participant had denied recent use during the period the drug’s
metabolites are typically detectable in urine (3 days for cocaine
and opioids, 7 days for marijuana). Breathalyzer samples were also
collected at each assessment visit; none indicated recent alcohol
use.

Coping strategies. Coping strategies were assessed using a
modified version of the Coping Strategies Scale (CSS; Litt, Kad-
den, Cooney, & Kabela, 2003). The CSS is a self-report measure
developed from the Process of Change Questionnaire (Prochaska,

Velicer, DiClemente, & Fava, 1988) that was originally designed
to assess alcohol-related coping strategies (Litt et al., 2003; Petry,
Litt, Kadden, & Ledgerwood, 2007). In recent research, the CSS
has been modified to assess coping strategies of marijuana users
(Litt et al., 2008) and pathological gamblers (Petry et al., 2007).
For the purposes of this study, we modified the wording of the Litt
et al. (2008) 48-item version to generalize to alcohol and other
drugs. In addition, we expanded the response scale from a 4-point
to 5-point Likert scale. Thus, participants rated the frequency with
which they used specific coping strategies during the past week
(0 � never, 4 � all the time). The CSS was administered at
pretreatment, week 4, and week 9 (posttreatment).

There were two previous evaluations of the factor structure of
the CSS with CBT treatments. Litt and colleagues (2003) de-
scribed developing rationally derived subscales (active-behavioral,
active-cognitive, avoidant-behavioral, avoidant-cognitive), and
found that the active and avoidant scales were highly correlated
(r � .71), as were the behavioral and cognitive scales (r � .82).
Results also indicated that type of coping, as measured by the
subscales, was not as predictive of outcome as total coping score.
Petry and colleagues (2007) conducted a principal components
analysis and reported a 4-factor solution that accounted for 45.7%
of variance in responses (general coping, emotional coping, re-
membering negative strategies, and social strategies). However, a
composite score of ratings across all of the scale items was used in
the analyses. Thus, neither study supported the use of subscale
scores.

As a first step, we attempted to confirm the factor structure
posited by Litt et al. (2003). We conducted a series of confirmatory
factor analyses on the baseline CSS data including a four-factor
model (active-cognitive, active-behavioral, avoidant-cognitive,

Table 1
Demographic Characteristics for Total Sample and by Treatment Group at Baseline

Variable

n (%)

CBT4CBT (n � 35) TAU (n � 38) Total (n � 73)

Female 15 (42.9) 16 (42.1) 31 (42.5)
Ethnicity

African American 18 (51.4) 17 (44.7) 35 (47.9)
European American 10 (28.6) 15 (39.5) 25 (34.2)
Latin American 5 (14.3) 4 (10.5) 9 (12.3)
Native American 2 (5.7) 2 (5.2) 4 (5.5)

Married or in stable relationship 9 (25.7) 7 (18.4) 16 (21.9)
Employed, full or part time 1 (20.0) 10 (26.3) 17 (23.3)
Completed high school education 25 (71.4) 15 (78.9) 55 (75.4)
Primary substance use problem

Cocaine 20 (57.1) 23 (60.5) 43 (58.9)
Alcohol 8 (22.9) 5 (13.2) 13 (17.8)
Marijuana 3 (8.6) 2 (5.3) 5 (6.8)
Opioids 4 (11.4) 8 (21.1) 12 (16.4)

On probation or parole 11 (31.4) 16 (42.1) 27 (37.0)
Referred through criminal justice system 9 (25.7) 11 (28.9) 20 (27.4)

M (SD)

Age 40.6 (12.0) 42.5 (8.4) 41.6 (10.2)
Years primary substance used 16.2 (11.3) 17.1 (10.8) 16.7 (11.0)
Days any substance use past 28 days 9.6 (7.8) 9.9 (8.4) 9.7 (8.1)

Note. CBT4CBT � computer-assisted training program for cognitive behavioral therapy; TAU � treatment-as-usual.
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and avoidant-behavioral), as well as both two factor models (active
and avoidant, behavioral and cognitive) and a general one factor
model. These analyses were conducted with the 50 participants
that had complete data on the CSS at baseline. Although this
sample size is underpowered for a CFA, we included these results
to provide preliminary evidence of the structure of the measure.
Neither of the two models indicated adequate fit using Hu and
Bentler (1999) criteria. For example, for the 4-factor model, the fit
statistics were not acceptable (Goodness of Fit Index [GFI] � .85,
Comparative Fix Index [CFI] � .82, Incremental Fit Index [IFI] �
.82, Root Mean Square Error of Approximation [RMSEA] � .08).

Next, we evaluated the CSS items in terms of whether they
reflected content specifically covered in one of the CBT4CBT
modules. Two of the authors (D.E.S and K.M.C) independently
identified 17 items, which rationally corresponded to the content in
each of the six modules (functional analysis, coping with craving,
refusal skills, problem solving, cognitions, and decision making)
and hence would be expected to change differentially with expo-
sure to the CBT4CBT program. We then conducted a confirmatory
factor analysis of baseline data including all of the 17 items as one
construct, with correlated errors, which showed a good fit (GFI �
.90, CFI � .99, IFI � .99, RMSEA � .04). Next, we examined a
model with six subscales that reflect the six CBT4CBT modules as
independent constructs driven by the construct of CBT skills and
found a less acceptable level of fit (GFI � .66, CFI � .86, IFI �
.87, RMSEA � .13). Thus, for subsequent analyses, we used the
17-item version as a single scale (CSS-17). The Cronbach’s alpha
for the 17 items was .82.

Drug Risk Response Test (DRRT; Carroll et al., 1999).
The DRRT is a role-play assessment of coping skills for high-risk
situations associated with drug use. Participants listen to six high-
risk situations on an audiotape. Participants are then asked to
imagine themselves in the situation and indicate how they would
respond to each situation if it were occurring at that moment.
Participants record their response on audio tape and then each
response is scored later by independent raters, blind to treatment
condition and time (pre- versus posttreatment) using a detailed
rating guide. Participants’ responses to each of the six situations
were scored on the following variables: (1) latency—the number
of seconds between completion of the audio-taped situation and
initiation of the participant’s response; (2) number of coping
responses provided—the number of plans articulated toward not
using drugs or alcohol, or for solving a problem for each situation;
(3) number of activities in each response—the number of articu-
lated activities involved within each coping plan; (4) quality of
best coping response—the quality of the best response provided in
terms of likelihood of drug use. This was rated on a 7-point Likert
scale ranging from 1 “would definitely use drugs or alcohol” to 7
“excellent response indicated complete confidence, no chance of
using”; (5) quality of overall response—the overall quality of all
responses given to each situation was scored according to same
7-point Likert scale. For these 5 dimensions, mean scores are used.
Given that these were experienced raters who had participated in
multiple previous trials using these instruments, intraclass corre-
lation coefficient estimates for the reliability sample of four tapes,
which were rated by all three raters were as follows: latency � .94,
number of plans � .90, best response � .85, overall response �
.86, and highest category (agreement of the best response cate-
gory) � .97. For the analyses presented here we selected two

variables from the DRRT, which we have demonstrated to be
mediators of outcome for CBT4CBT (Kiluk et al., in press):
quality of best coping response, and quality of overall coping
response scores in these analyses. The DRRT was completed by
participants at pretreatment and posttreatment. At pretreatment,
data were available from 51 participants who completed both the
CSS and the DRRT; at post treatment, 44 participants completed
both of these assessments.

Data Analysis

Correlations were used to examine the association between the
CSS-17 self-report scores and the two observer-rated subscores of
the DRRT (quality of best coping response, and quality of overall
coping response) that have been shown in the literature to be
related to substance use outcomes (Kiluk et al., in press). Corre-
lations between these two variables were examined at pretreatment
and posttreatment. Random effects regression models were run to
evaluate change in CSS-17 scores over time (pre-post treatment)
and by treatment condition.

The relationship between self-reported coping strategy score
and drug use over time during the active treatment phase of
CBT4CBT was evaluated using Aptitude Treatment Interaction
(ATI) models. ATI modeling examines the differential effective-
ness of at least two treatments (CBT4CBT, TAU) for individuals
who vary on at least one relevant aptitude or variable (coping
strategy use) (Singer & Willett, 2003). ATI is ideal for these
analyses because it allows us to assess the degree to which the two
different treatments have different effects on drug use as a function
of the individual’s coping strategy use. Participants receiving
CBT4CBT are taught skills each week that relate to several of the
coping strategies. Thus, we would expect implementation of cop-
ing strategies to vary by treatment.

To examine differential impact of self-reported coping strategies
on outcome by treatment using ATI modeling, the rate of change
in CSS-17 score during the active treatment phase was created
using the individual slope estimates from the random effect re-
gression model. Similarly, a random effect regression model was
run to create the dependent variable, rate of change in weekly
frequency of drug use during active treatment. Because both the
independent and dependent variables are based on per-person
change, cases with just one data point were excluded from the
models, leaving a sample size of 32 participants. One multivariate
outlier was determined and excluded from the analysis, leaving 31
cases. The ATI model included the predictor variables treatment
condition, the rate of change in CSS-17 indicator, an interaction of
the effect coded treatment variable, and the rate of change indica-
tor in coping strategies with the per-person rate of change in drug
use frequency as the outcome.

Results

Self-Reported Coping Strategies and Observer-Rated
Quality of Coping Skills

As shown in Table 2, pretreatment CSS-17 coping strategy use
was significantly correlated with pretreatment DRRT ratings of
quality of overall response and quality of best response. This same
relationship was observed for correlations of posttreatment
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CSS-17 scores and posttreatment DRRT subscores. In addition,
posttreatment CSS-17 score was significantly correlated with pre-
treatment quality of best response (r � .36).

Change Across Time by Treatment Condition

There were no significant differences in CSS-17 scores from base-
line to week 8 using longitudinal analyses, group F(1, 127) � .28,
p � .05; time, F(1, 113) � .20, p � .05; group by time F(1, 113) �
.96, p � .05.

Self-Reported Coping Strategy Use and Substance Use

Results revealed a significant effect of rate of change in CSS-17
scores overall, t � �3.78, p � .001, and a significant interaction
of CSS-17 slope and treatment, t � �3.43, p � .01. These findings
suggest that, overall, as coping strategies increase, frequency of
drug use decreases (main effect of CSS-17 score). In addition, the
interaction of treatment condition and CSS-17 slope indicates that
the rate of reduction in drug use predicted by coping strategy
scores is much greater for CBT4CBT participants compared with
TAU. In other words, in the CBT condition, drug use outcomes are
more highly correlated with change in coping strategies than in the
TAU condition. Figure 1 depicts these findings graphically.

Discussion

This evaluation of coping strategies using data from a random-
ized clinical trial of computerized CBT as an adjunct to substance
abuse treatment suggests the following: (1) the CSS-17 is signif-
icantly associated with observer ratings of quality of coping skills
both pre- and posttreatment; and (2) increases in coping strategy
use during treatment, as measured by the CSS-17, are related to
decreases in drug use in participants who engaged in computerized
CBT. To date, this is the first study to show that self-reported
strategy use is correlated with observer ratings of coping skills
based on a role-play task. This finding suggests that the higher
frequency of use is associated with higher skill quality ratings.

It was expected that participants in the CBT4CBT group would
show increases in coping strategies compared with the TAU group.
Surprisingly, there were no group differences in coping strategies
across time. It is possible that both groups were using coping

strategies at the same rate, but the CBT4CBT group might be using
them more effectively. Evidence from the Aptitude Treatment
Interaction modeling suggested that as coping strategies increased,
frequency of drug use decreased. In particular, for participants in
the CBT4CBT condition, drug use outcomes were more highly
correlated with change in strategy use than in the TAU condition.
These findings suggest that computerized CBT may affect coping
strategy use more strongly than TAU, and this increase in coping
strategy use is related to decreased drug use. One possibility is that
that for the TAU group participants, their substance use may be
affected by other behaviors that are emphasized in TAU (e.g.,
12-step recovery). Although previous studies have found that
coping skill use was predictive of improved treatment outcome,
this study is unique in providing evidence that links computerized
CBT specifically with a correlation of coping strategies with
reduced drug use.

We acknowledge several limitations of this study. First, these
were exploratory analyses derived from an existing data set. Sec-
ond, as is common with substance abuse research, attrition reduced
the sample size, and therefore power, for these analyses. Although
we present data on the factor structure of the CSS, the small
sample size decreases the stability of these analyses, and they
should be interpreted cautiously. Third, the reliance on a self-
report measure to assess coping strategies may have affected the
results. Specifically, the majority of the items on the CSS are
desirable behaviors and individuals in treatment may feel that they
should being doing these behaviors, which could bias their re-
sponses. However, the analyses comparing the self-reported
CSS-17 scores with the DRRT role-play measure show that par-
ticipants’ self-report corresponds significantly to independent rat-
ings of coping skills responses. Finally, because of missing data,
the ATI analyses could only examine data from 31 participants.
Replication of these findings is necessary with a larger sample.

Despite these limitations, this study has several strengths and
important implications. This is the first study to examine
treatment-related change in the use of coping strategies following

Figure 1. Correlation of change in CSS-17 slope from week 0 through 9
to change in drug use from week 0 through 9, by treatment group (n � 31).

Table 2
Correlations Between CSS-17 Scores and DRRT Scores at Pre-
and Posttreatment

Variable 1 2

Pretreatment (n � 51)
1. CSS-17
2. DRRT quality of overall response .43���

3. DRRT quality of best response .43��� .99���

Posttreatment (n � 44)
1. CSS-17
2. DRRT quality of overall response .34�

3. DRRT quality of best response .33� .98���

Note. CSS-17 � the 17 items of the Coping Strategies Scale that were
used in these analyses; DRRT � Drug Risk Response Test.
� p � .05. ��� p � .001.
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a computerized, and hence highly standardized, version of CBT.
Moreover, unlike previous research, this study utilized a clinically
representative sample that was not limited to one specific sub-
stance use diagnosis. This study also identified a set of coping
strategies directly related to the effects of CBT treatment on drug
use. Thus, one fruitful area for future coping strategy research may
be to more closely link self-reported coping strategy use to those
specifically targeted and delivered in the treatment. Moreover, this
study was the first to find a significant relationship between
self-reported use of coping strategies with observer ratings of
quality of coping skills on a role-play measure. Thus, this study
extends the literature by suggesting that for individuals who re-
ceive the addition of computerized CBT to treatment-as-usual,
their substance use is more strongly linked to their use of coping
strategies. Future research should examine if this finding is spe-
cific to computerized CBT or to CBT in general.
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